The results of experiments on the antidiabetic activity of calcium and sodium me soxalate were reported (1) . This is a report on the acute and chronic toxicity of these drugs.
EXPERIME-, i AL
Acute Toxicity in th, Rabbits. For oral administration, both the calcium and, so dium mesoxalate used in the experiment were ground into a very fine power and syring ed into the stomach with a small amount of water through a No. 10 catheter. Obser vations for several days after administration revealed no unusual change although single doses as large as lOg were given. It was clear that an acute oral toxic dose could not be determined practically.
For intravenous administration, a 3?0 (solubility: 4 g/100 cc at 23°C), was injected into the ear-vein. With single doses as large as 3 g no unusual signs were noted. Since it is impossible to inject more than 3 g intravenously without causing overhydration, acute toxicity could not be evaluated.
Chronic Oral Toxicity in the Rabbits. Thirty rabbits, weighing about 1.6 kg each, were selected at random and divided into 4 groups.
Three groups, each composed of 8 rabbits, were used for this experiment, while the other 6 rabbits formed a control group. The 3 experimental groups were fed daily amounts of 50 mg/kg, 100 mgjkg and 200 mg/kg of calcium mesoxalate respectively, mixed with a small amount of carrot. Body weights and general condition were noted every 2 weeks, and from each group 1 or 2 animals were sacrificed every 3 months for histological examination of the pancreas. Observation and experiment were continued for 15 months at the longest with each group.
Animals that died incidentally during the test were excluded from histological study. None of the 3 expe: imental groups showed any difference in the rate of growth and general health as compared with the control group. Toxic effects from continued oral administration of the drug were not apparent.
In each group, from second week through the fifteenth month, given the drug for 4 months. In A cell count, 3 animals showed a decrease. In two of these, the decrease took place in the 2nd and 4th week. An increase in A cell count appeared in 4 animals, all after the 8th month of drug feeding. In B cell count, 2 ani mals showed a decrease, and 6 an increase which was most marked in the 4th month.
The proportion' of B to A cells increased in the 4th week and in the 4th month of drug administration. The increase at the early stage is due mainly to the decrease in A cell` count, while that at the later stage to the increase in B cell count. The A cell count returns to the normal level by the 7th week, hence no change is seen in the proportion of B to A cells at this stage : the drop in the proportion of B to A cells after the 8th month is due more to the increase in A cells than to the decrease in B cells. The greatest cellular changes were most perceptible in the 4th month.
There was marked proliferation of B cells with nuclear swelling and appearance of giant nuclear cells. In some areas B cells were seen to form a characteristic alveolar struc ture and were closely clustered on the periphery of the islet. Normally the histological picture of the islets of Langerhans shows a funicular structure (Figures 1 and 2 ). These histological changes parallel closely the change in the cell count.
After the third month, hydropic degeneration, pyknotic nuclei, and decrease in granules were discerned in some of the experimental groups, but similar cellular changes were also seen in the control group. However, hydropic degeneration was more frequent and more -:severe in the experimental groups after the eighth month. decrease in granules of the A cells was seen in some cases after the third month.
Acute Toxicity in the Rat. Calcium or sodium mesoxalate in the form of fine powder was suspended in tragacanth solution and syringed by catheter into the stomach administered calcium mesoxalate for various periods of each of 16 rats, weighing more than 300 g. I)osings were performed several times a day, but no significant changes were detected even after a dose as large as 3 g a day.
Also the sodium salt injected subcutaneously up to the maximum in single doses as large as 1 g did not result in any signs of poisoning.
The injection of more than 1 g subcutaneously into the rat was not possible and determination of the minimum toxic dose could not be made. The islet is large and is made up almost exclusively of B cells in strik ing contrast with Fig. 1 .
Note the marked proliferation of B cells forming alveolar structures.
Chronic Oral Toxicity in th. Ra!. Sixteen rats, each weighing about 70g, were se lected at random and divided into 4 equal groups.
One group was used for control and the other 3 groups were offered doses of 50 mg-kg, 200 mg;kg and 500 mg/kg of calcium mesoxalate mixed with a small amount of wheat flour every morning. After the animals had completely consumed the drug, they were fed wheat flour and green vegetables. Body weight and general condition were carefully observed and histologi cal examination of several internal organs was made on the 3rd, 7th, 12th, and 14th months in each group.
None of the experimental groups showed any unusual differ ence in rate of growth as compared with the control group (Fig. 3) .
Specimens taken from the pancreas were fixed by Zenker's solution and formalin, dehydrated, embedded in paraffin, and stained with hematoxylin and 'eosin. The is lets from experimental animals in the third month showed little difference from those of the cotrols. On the other hand, considerable cellular change was observed after the seventh month : viz. the size and number of the pancreatic islets increased in all ex perimental animals but one, this increase being relatively marked in the 50 mg;'kg and 200 mg/kg groups, in which several islets were seen to merge to form a very large island of Langerhans. Sometimes small islets of Langerhans, presumably newly formed, were observed. (10) were seen when the doses were increased and the periods of administration lengthened.
4. Three groups of normal rats were given daily oral doses of 50 to 500 mg/kg of calcium mesoxalate continously for 14 months. After the sixth month, each experi mental group showed hypertrophy and neogenesis of the islets of Langerhans and a marked increase of B cells inside the islets. The proliferative changes in rats were more marked than those in the rabbits. However, the degenerative changes in B cells, after large and prolonged doses, were not as pronounced as in rabbits.
5. Histological examinations were also made of the liver, kidney, and spleen, but compared with , the control group no substantial histological changes were noted.
6. There results, in conjunction with previous work, provide an important experi mental basis for the conclusions that the antidiabetic activity of the mesoxalates is due to an action on the B cells of the islets. This action is considered to stimulate the secretion of insulin.
